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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

technical field DVD (Digital Versatile Disk) and CD-ROM (Compact Disk Read Only Memory) to 
which this invention used dynamic random access memory (Following DRAM is called) for the 
data buffer — or it is related with the data processor and art containing the read-out equipment 
for the error correction which can respond to both. 

Background technique As a next-generation personal computer peripheral device, DVD drive 
equipment has attracted attention. It is de facto indispensable requirements that the DVD drive 
equipment of the form which replaces CD-ROM by which current loading is carried out can deal 
with the CD-ROM disk used abundantly from the former. When it constitutes the equipment 
which reproduces the signal read from the disk of CD-ROM and each DVD drive equipment, it is 
an important technical problem to develop the configuration means which can respond to both. 
At this time, it is **** in the case of developing the configuration means which can respond to 
both that record formats of DVD and CD-ROM differ remarkably. 

First, the specification of the data format of CD-ROM is briefly explained using drawing 1 9 . 
Drawin &_19 (a) is the array Fig. of the time series data after a CD-ROM recovery, and drawing 1 9 
(b) is the format Fig. of the error correcting code of CD-ROM data. The signal read from the disk 
turns into a 8 bits (1 byte) time series signal as shown in drawing 19 (a) through a demodulator 
circuit. It becomes one section by the frame and the call and 98 frames about 32 bytes of data 
stream following 1 byte of sub-code, and it One section consists of 98 frames which begins 
from the special sub-codes SO and S1 which show the initiation, and the data constellation 
which has a meaning per 1 section as for a sub-code is written in. It is drawing 1 9 (b) which 
makes one frame one line and reput in order the data inputted by time series. The data of one 
symbol are shown by s, and (f, b) among drawing, and s is [ a frame number and b of a section 
number and f ] cutting tool numbers at this time. 

Drawing 20 is CD and the format Fig. of the error correcting code of CD-ROM which were 
defined by specification. 

C1 and C2 are the correction sections for protecting to a duplex, and they are the error 
correcting code of Lead Solomon who makes 1 byte both one symbol. C1 consists of code length 
32 symbol = data 28 symbol + parity 4 symbols. Moreover, C2 consists of code length 28 symbol 
= data 24 symbol + parity 4 symbols. Drawing 20 shows the delay relation of the data to which 
the time amount concerning correction is temporarily supplied as zero, the data inputted into the 
error correction of C1 and C2, and the data corrected and outputted. The rectangle as which the 
figure was filled in is a delay circuit which gives frame delay of the numeric value. An inverter 
expresses all bit flipping. 

Even if the time amount concerning correction is disregarded as shown in drawing 20 , when the 
first data (1, 10, 0) are inputted, data (0, 0, 0) are inputted into C2 correction block for the first 
time. That is, C2 correction cannot be started, if it is not after the data for at least 108 frames 
are saved so that clearly from the location of the frame train (0, 10, 0) of drawing 1 9 (b). 
When an error correction was performed according to the specification of CD-ROM, with thin 
**** showed to drawing 19 (b) (0, 1, 0). (0, 0, 1), ... (0, 1, 2) (0, 1, 30), and (0, 0, 31) are C1 signs 
of code length 32 symbol, and (0, 3, 1), (0, 8, 2), and .... (1, 9, 27) which were shown with the thick 
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wire frame (0, 0, 0) are C2 sign of code length 28 symbol. 

Next, a format of the error correcting code of DVD defined by specification is briefly explained 
using drawing 21 . Drawing 21 (a) is drawing showing the time series data after the recovery of a 
DVD sign, and drawing 21 (b) is the format Fig. of the error correcting code of DVD data. 
The signal read from the disk turns into a 8 bits (1 byte) time series signal as shown in drawing 
21 (a) through a demodulator circuit. The data equivalent to the sub-code of CD-ROM do not 
exist but the signal showing the break of data required for correction is removed in a 
demodulator circuit. The unit of correction is the matrix of 182 trains of 208 lines, and calls this 
an ECC (Error Correction Code) block. An ECC block is the error correcting code of Lead 
Solomon who makes 8 bits (1 byte) one symbol, and is the product code which added parity 
independently of the line writing direction (inner sign parity) and the direction of a train (outside 
sign parity). The data of one symbol are shown by (b, r, c) among drawing, and b is [ a line 
number and c of a block number and r ] row numbers at this time. Making into one line the data 
(b, rO) of 182 symbols by which the time series in-and-out force is carried out, (b, r1), and .... (b, 
r2) (b, r181), each line consists of inner sign parity of the body data of 172 symbols, and ten 
symbols. Moreover, 208 symbols (bO, c) of the direction of a train, (b1, c), (b2, c), and .... (b207, c) 
consist of sign parity outside the body data of 192 symbols, and 16 symbols. However, one 
inserting a line of lines of outside sign parity is made serial to body data of 1 2 lines. Inner sign 
correction is performed per line and it performs 208 lines and 182 trains of outside sign 
corrections per train, and if needed, an error correction performs disappearance correction etc. 
and is completed. 

As stated above, it can be said that CD-ROM and error correction processing of DVD are the 
combination of the 1st error correction processing which can perform the data inputted by time 
series, without changing the sequence greatly, and the 2nd correction processing which can be 
performed for the first time since a certain amount of period data are stored. The 1st correction 
processing puts C1 correction processing in CD-ROM, puts inner sign correction processing in 
DVD, and the 2nd correction processing puts C2 correction processing in CD-ROM, and it puts 
outside sign correction processing in DVD. Such an error correction format does not stop at 
other recording system media, but is widely applied also to broadcast system media, such as a 
digital television set. 

An error correction cannot be performed, unless the data of a certain amount of [ CD-ROM or 
DVD ] amount are stored so that clearly from the specification of the above-mentioned error 
correcting code. That is, in CD-ROM, if it is going to correct (0, 0, 0), (0, 3, 1), (0, 8, 2), and Cof 
code length 28 symbol of .... (1, 9, 27) 2 sign, it is necessary to hold the data for 108 frames from 
(0, 0, 0) to (1, 9, 27). Also in DVD, since the data of 208 symbols (bO, c) of the direction of a 
train, (b1, c), (b2 t c), and .... (b207, c) are needed in order to correct an outside sign, it is 
necessary to hold the data for 1 ECC block at worst 

Conventionally, as a means (data buffer) to hold data, SRAM of 2kByte(s) to 4kByte(s) has been 
used for CD-ROM, and DRAM of 256kByte(s) to 512kByte(s) has been used for DVD. When it is 
going to develop CD-ROM and the equipment which can both reproduce DVD, having SRAM of 
2kByte(s) further for the error correction of CD-ROM has the technical problem that it is 
useless since both media are not reproduced to coincidence, and a cost rise is caused, having 
DRAM of 256kByte(s) to 512kByte(s) required for the error correction of DVD. Moreover, it is 
also from the economical reason for holding down cost that not SRAM but DRAM is used for the 
DVD regenerative apparatus. 

The rise of cost can be suppressed, if it is able to enable it to operate also considering DRAM of 
256kByte(s) to 512kByte(s) required for the error correction of DVD as a data buffer of CD- 
ROM when developing the regenerative apparatus corresponding to both CD-ROM and DVD. 
However, although the data access in the same ROW address once DRAM publishes the ROW 
address is high-speed, access cycles, such as another ROW address issue, are needed for 
access in different ROW at an excess, and access becomes slow. Access of read-out 
[ especially ] for C2 correction of CD-ROM and an output over the ROW address which the 
address becomes irregular and is different increases, and it has the problem that access takes 
time amount too much and it is not in time for real-time processing. 
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Thus, since error correction processing cannot be started unless a certain amount of [ in order 
to be based on the specification of CD-ROM and the error correction of DVD ] amount of data 
is inputted, buffer memory is required and, as for buffer memory, constituting from a DRAM is 
desirable on constraint of a price. And it enables it to want, as for buffer memory, to be also able 
to read CD-ROM with DVD drive equipment as common use of DVD and CD-ROM. Furthermore, 
although DRAM of access in the same ROW address is high-speed, the random access over the 
different ROW address serves as a low speed extremely. 

Then, without solving the technical problem of these former, and being able to use the rapid 
access in the same ROW address of DRAM, and using expensive memory especially at a high 
speed, the purpose of this invention is a cheap configuration and is to offer the suitable data 
processor and suitable art for read-out and the writing for the writing to the buffer memory of 
the data read from the medium, DVD, the 1st correction processing of CD-ROM, and the 2nd 
correction processing. 

Indication of invention In the data processor of this invention A means to pretreat the signal 
read from the medium, and the means which writes the pretreated result in DRAM (1st DRAM 
access), The means which reads the data for the 2nd correction from said DRAM (2nd DRAM 
access), The means which reads the data for outputting the corrected data to the latter part 
(3rd DRAM access), It is characterized by having the access-control circuit constituted so that 
the said 1 st ( 2nd, and 3rd DRAM accesses might be contained in the same ROW address over 
several words, respectively. 

Moreover, by the data-processing approach of this invention, the data accessed by read-out 
from the writing from an input circuit to DRAM and DRAM for the 2nd correction processing are 
characterized by performing the DRAM access control on DRAM which is assigned in the same 
ROW address, respectively and publishes the ROW address and the column address in this ROW 
continuously by these numbers of words in each access in the unit of suitable numbers of words. 

Since it can respond to the error correction of the signal from a medium which can use high- 
speed access in the same ROW address of DRAM by this, and is different in common, it is not 
necessary to use expensive memory at high speed, and parallel processing of the error 
correction of DVD can be carried out to CD-ROM. Moreover, since the circuits of correction 
processing including DRAM access can be diverted to the system which changes with some 
modification by designing the input circuit and output circuit linked to an internal bus so that it 
may be adapted for a system, development cost is also reducible. 

The best gestalt for inventing In order to explain this invention to a detail more, this is explained 
according to an attached drawing. 

Drawing 1 is the block diagram of the data processor in which the 1 st example of this invention 
is shown. 

The buffer register 14 for an input circuit 1 1, an output circuit 12, and data processing is 
mutually connected with DRAM 18 used for the buffer of data through the internal bus 13. The 
data transfer demand signal from each is inputted into the priority judging circuit 16, and the 
data according to the judgment result are outputted to an internal bus 13, and address 
generation which followed the judgment result of priority in the address generation access- 
control circuit 17 is performed, and the access control of DRAM18 is performed. 
To the signal inputted from the medium, pretreatment suitable for a medium is performed, and it 
accumulates in an input circuit 1 1 until it becomes the collected numbers of words which are 
written in DRAM 18. The numbers of words of the data continued and written in in the same ROW 
address by page mode access of a Synchronous DRAM or the usual DRAM are pointed out with 

the collected numbers of words" here. When the data of numbers of words required for an input 
circuit 1 1 are stored, a write request signal is sent to the priority judging circuit 16. When a 
demand is received, in the address generation access-control circuit 1 7, the address generation 
for input data writing is performed, and the data outputted to the internal bus 13 from the input 
circuit 1 1 are written in DRAM. 

When the data of a complement are stored in correction at DRAM 18, a data demand signal is 
outputted to a control circuit 1 7 from the data-processing circuit 1 5. If the data demand signal 
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for correction is received by the control circuit 1 7, the address generation of read-out for 
correction will be performed, and required data will be stored in a buffer register 14 through an 
internal bus 13. The data-processing circuit 15 is beginning to read required data serially from a 
buffer register 14, and performs required processing of an error correction etc. 
The location and value of an error which were discovered access D RAMI 8 per symbol, and are 
corrected. The corrected data are sent out to the latter part with the protocol defined through 
the output circuit 12. An output circuit 12 also sends a data demand signal to the priority judging 
circuit 16 if needed. 

The priority judging circuit 16 operates a system, it being efficient and protecting constraint of a 
real-time operation by judging the priority of the above-mentioned memory access demand, and 
permitting access sequentially from what has a high priority. For example, the demand from an 
input circuit 1 1 is usually processed by top priority. It is because it is not lost before the 
inputted data are processed. Besides having illustrated, refresh of DRAM 18 is also a high 
demand of a priority. 

Drawing J! is the detail block diagram of the input circuit in drawing 1 . 

When it constitutes the equipment which considers the error correction of the signal of DVD as 
CD-ROM, as shown in drawin g , it is constituted as a suitable example of an input circuit 11. 
The data inputted through a demodulator circuit from CD-ROM are 1 symbol (8 bits) unit, and 
the signal which shows the head of the clock which synchronized with it, and a frame is inputted. 
Recovery data are rearranged into the sequence suitable for C1 correction through the 1st data 
rearrangement circuit 1 1 1, and are sent to C1 correction circuit 1 14 and the 2nd data 
rearrangement circuit 112. Although all correction processings may be performed in C1 
correction circuit 114, only syndrome generation may be performed at worst and the syndrome 
may be transmitted to a correction arithmetic circuit (illustration abbreviation). At this time, 
error occurrence frequency is not so high as 1 symbol extent in 1,000 symbols by the usual CD- 
ROM disk. Since the syndrome of a data stream without an error becomes zero, if only a 
syndrome with an error will be transmitted to a correction processing circuit, a correction 
processing circuit can be used more efficiently. 

On the other hand, for the error correction of DVD, the signal showing the head of the recovery 
clock which synchronized with the data to which it restored, and it, and an ECC block is 
inputted. Furthermore, if the line address signal is inputted, it can use for bailout when a line 
address becomes irregular within an ECC block by a certain cause. The error correction of DVD 
can perform correction processing by inputting into the inner sign correction circuit 1 1 5 with the 
sequence of the signal inputted into time series from the demodulator circuit Therefore, unlike 
the case of CD-ROM, there is no need for the 1st data rearrangement circuit 111. Moreover, the 
2nd data rearrangement circuit 112 may also become unnecessary by devising addressing of 
DRAM. 

Drawing 3 is drawing showing the example of a configuration of the 1 st data rearrangement 
circuit of a CD-ROM recovery signal, and a counter in drawing 2 , and drawin g 4 is the timing 
chart. 

The data to which it restored are inputted synchronizing with the recovery clock. 33 ** counter 
119 carries out counting of the recovery clock of CD-ROM, and outputs enumerated data i. 
Enumerated data i are reset whenever a frame head signal is inputted, and they output the value 
of 0 to 32. At the time of i= 0, since the recovery data of CD-ROM are a sub-code, they are 
outputted as it is. i= 1, 3 and 5, and ... 1 1, 17, 19, and ... it was shown in drawing 20 at the time of 
27 — as — one-frame delay — being unnecessary — since it is data, Terminal a is chosen and 
outputted by the selection circuitry 122. The data which Terminal b was chosen by the selection 
circuitry 122 and reversed are outputted at the time of i= 13, and 15, 29 and 31. i= 2, 4 and 6, 
and ... it outputs via the one-frame delay circuit 121 at the time of 32. i= — 2, 4, and ... 12, 18, 
20, and ... since it is required data of one-frame delay at the time of 28 as shown in drawing 20 , 
Terminal c is chosen and outputted by the selection circuitry 122. As for i= 14, and 16, 30 and 
32, the data with which Terminal d was chosen and reversed by the selection circuitry 1 22 are 
outputted. the one-frame delay circuit 121 — i= 2, 4 and 6, and ... it consists of 16 steps of shift 
registers into which a clock is inputted only at the time of 32. By passing the circuit shown in 
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drawing 3 , data required for C1 correction are supplied in suitable sequence. 

The signal currently outputted to the terminals a, b t c, and d in drawing 3 is shown in the 

terminals a, b, c, and d of drawing 4 . The output of a selection circuitry 122 is shown as data 

corrected [ C1 ] f and serves as data of sequence suitable for C1 correction. The clock which 

synchronized with data corrected [ C1 ] is also outputted. Moreover, since a sub-code is used in 

another network with processing of the usual error correction, it is outputted from another 

terminal. 

It is necessary to devise and to constitute the 2nd data rearrangement circuit 1 1 2 so that it can 
be adapted for the configuration of DRAM used as a buffer. DRAM has the configuration of 8 ' 
bits / 1 word, 16 bits / 1 word, and 32 bits / 1 etc. word. Since a correction unit is one symbol, 
i.e., 8 bits, CD-ROM and DVD become access of 1 in all, 2, and 4 symbol to the word length of 
DRAM. 

When using DRAM (8 bits / 1 word), the 2nd data rearrangement circuit 112 is unnecessary, 
devises addressing of DRAM as it is, and should just write in data corrected [ C1 ]. 
Drawing j is drawing showing the data allotment approach on 8-bit [/word ] DRAM of CD-ROM 
data. 

-1, and (97, 31) are written in the address H'000 in the 1st ROW of DRAM, H'021, and H'042, 
H'3FF. [ -1, (97, 1), (0, 0, 2) and ... which were outputted as data corrected / C1 / (0, 0 0), and ] 
Here, although all bit flipping of cutting tool number =12 of (s:section number, f:frame number, 
and b:cutting tool number) and the data of 13, 14, 15, 28, 29, 30, and 31 is carried out, since it is 
not important for data (s, f, b) that it is especially reversal data, they do not distinguish this on a 
notation, moreover, H'X used with the notation of the address — X — hexadecimal table ** — a 
certain thing is expressed. The data (0, 1, 0) of the following" frame corrected [ C1 ], (0, 0, 1), (0, 

1. 2) (°. 0,341) are written in the address H'400 in.the 2nd ROW of DRAM, H'421,' and H'442, 

H7FF. If it writes in the 3rd and 4th ROW similarly, next, return, data (0, 4, 0) corrected [ CI ], 
(0, 3, 1), (0, 4, 2), (0, 3, 31) will be written in the 1st ROW at the address H'3E0 in the 1st ROW 
of DRAM, H'001, and H'022, .., H' 3DF. Although it is thought that the address becomes 
discontinuity and a address generation circuit becomes complicated apparently, the column 
address of DRAM is easily realizable by adding H'021 (it being 33 at a decimal) to a front value 
one by one using the 10-bit adder which disregarded overflow. 

If data are written in by the approach explained above, a series of data required for C2 
correction will be arranged by the address H'000 which continues as shown in drawing 5 H'001 

H'002 H'01F. 81 F, address H'COO, H'C01, H'C02 H'C1F are followed, the following — one ' 

by one — the address H'400, H'401, H'402, H — '41 F, the address H'800, H*801, H'802 H' - 

- A series of data for C2 correction are written in the address H'3E0, H'3E1, H'3E2, .... H'3FF. ' 
Since it is consecutive addresses, the configuration of an address-generation circuit is easy. 
Although explained in this example writing the cutting tool numbers 28, 29, 30, and 31 in DRAM, 
since these are the parity for C1 correction, as long as there are no reasons of performing C1 
correction again after C2 correction, there is especially no need for writing. 
Read-out of the data which correction ended needs to give DIN TARIBU defined by specification 
as shown in drawing 20 . 

DIN TARIBU is realizable by addressing of DRAM read-out with the data assignment on DRAM of 
this example. 

2-byte delay is everywhere included in DIN TARIBU of drawing 20 . 

This is equivalent to the difference of the 1st, the 3rd ROW, or the 2nd and the 4th ROW on 
DRAM. Therefore, (0, 3, 1) in drawing 20 (0, 0, 0), (0, 24, 6), (0, 27, 7), (0, 62 16) (0 65 17) (0 
86, 22), (0, 89, 23), (0, 8, 2), (0, 11, 3), (0, 32, 8), (0, 35, 9), (0, 70, 18), (0, 73, 1 9), , (0, , 94 t 24),'(o/97 
25), (0, 16, 4), (0, 19, 5), (0, 40, 10), When outputting (0, 43, 11), (0, 78, 20), (0, 81, 21), (1, 4, 26), 
and (1, 7, 27), it is attained by repeating renewal of the ROW address, and read-out in [ of 4 
bytes ] the ROW address 6 times as follows. 

1: The 1st ROW The address H'000, H'001, H'006, H'0072: The 3rd ROW The address H'810, 
H'811, H'816, H'8173: The 1st ROW The address H'002, H'003, H'008, H'0094 : [ The 3rd ROW] 
The address H'812, H'813, H'818, H'8195: The 1st ROW The address H'004, H'005, H'OOA, H'OO 
B6: The 3rd ROW The address H'814, H*815, H'81A, and H'81B Since the above-mentioned 
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access accesses the 1st ROW and the 3rd ROW by turns Although it is hard to say that it is not 
necessarily efficient, effectiveness is in a simple configuration and cost reduction in that did not 
have special hardware but processing (refer to drawing 20 ) of DIINNTARIBU required for an 
output is realized only by addressing of DRAM. 

Drawing 13 is the block diagram showing the 1st example (for 8-bit [/word ] DRAM) of the 
output circuit in drawing 1 . 

Addressing is divided into 2 sets, the 1st ROW and the 3rd ROW, an output circuit as shown in 
drawing 13 can be added, and DIN TARIBU can also be realized. 

That is, as shown below, it reads from the 1st ROW shown in drawing 5 , and the 3rd ROW every 
12 words, respectively. 

1: The 1st ROW Address H'H[ from 000 ]'00 B-2: The 3rd ROW From the address H'810 to 
H'81B The read data are transmitted to the output circuit shown in drawing 13 through the 
internal bus. A data transfer is performed synchronizing with a read-out clock, and the address 
of the register which should be written in with 24 ** counter 131 of the input side in an output 
circuit is specified. When the first data are inputted, 24 ** counter 131 is 0, and whenever a 
read-out clock is inputted, it is added every [ 1 ]. The output of a decoder 132 publishes write 
enable so that data may be stored in those with 24 from 0 to 23, and 24 output latches 1 34 in 
order of an output corresponding to a counter value. After all data are stored in the output latch 
1 34, whenever an output request clock is inputted, the data of one symbol are outputted. 
In drawing 13 , although the connection place of the output of the decoder 1 36 of an output side 
is not specified, it is designed so that it may be outputted sequentially from a top corresponding 
to the counted value of 24 ** counter 137 of an output side. In this example, an input side is 
devised, and it has designed so that data may be stored in a latch circuit 134 in order of an 
output. Therefore, since an output is a sequential access, it may adopt the. format of a shift 
register. Moreover, it is also possible to store the input side in the order read from DRAM, and to 
make it the design outputted in suitable sequence. 

Since addressing of three sorts of DRAM accesses of read-out for the input data writing of CD- 
ROM described above and C2 correction and the output of corrected data tends 
[ comparatively ] to find out regularity, it can constitute from an easy register and an easy adder. 

Drawing 6 is drawing showing the example of the data allotment on the bit / WORD DRAM of the 
DVD data in this invention. 

The approach to assign the data in the case of using the same DRAM for the error correction of 
the signal read from DVD is shown by drawing 6 . The data (0, 0, 0) of the ECC block of the 1st 
line -serially inputted from a demodulator circuit, (0, 0, 1), and ... (0 0,181) are written in the 6th 
ROW one by one from the 1st ROW of DRAM. (0, 0, 31) are stored in the 1st ROW from data (0, 
0, 0) by H'001F from the address H'0000. (0, 0, 63) are stored by H'041F from the address 
H'0400 of the 2nd ROW from the following data (0, 0, 32), and data are similarly written in one by 
one from the head of the 3rd, 4th, 5th, and 6th ROW. 

Since the data for the ECC block of one line cannot be divided among 182 bytes 32, H'141F 
become a free space from the address H'1416 of the 6th ROW. The data (0, 1, 0) of the ECC 
block of the 2nd line which continue and are serially inputted from a demodulator circuit, (0, 1,1), 
and ... (0 1,181) return to the 1st ROW of DRAM, and it is written in by H'003F from the address 
H'0020 of a continuation of data of the 1st line. Data of the 32nd line are similarly written in the 
6th ROW one by one from the 1st ROW of DRAM from the ECC block of the 3rd line. Data of the 
64th line from the ECC block of the 33rd line furthermore, to the 12th ROW from the 7th ROW 
of DRAM Data of the 96th line from the 65th line to the 18th ROW from the 13th ROW of DRAM 
Data of the 128th line from the 97th line to the 24th ROW from the 19th ROW of DRAM Data of 
the 160th line from the 129th line to the 30th ROW from the 25th ROW of DRAM Data of the 
192nd line from the 161st line to the 36th ROW from the 31st ROW of DRAM As the remaining 
data of the 1 93rd line to the 208th line wrote data of the 32nd line in the 6th ROW from the 1 st 
ROW of DRAM from the ECC block of the 1 st line from the 37th ROW of DRAM at the 42nd 
ROW, respectively, it writes in one by one. 

However, the field of data of the 228th line is virtually assigned to the 42nd ROW from the last 
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ROW [ 37th ] from the ECC block of the 209th line which originally does not exist from the 
semantics which maintains the regularity of the address. In fact, since such data are not 
inputted, this field also becomes intact. 

Although the example shown in drawing 2 showed the example which performs activation of all or 
a part of inner sign corrections before storing data in DRAM According to allotment of the data 
shown in drawing 6 , 32 symbols of a series of 182 symbols required for inner sign correction are 
stored at a time in the same ROW address of DRAM. Since it can read without the recurrence 
line of the ROW address continuously up to a maximum of 32 symbol, after storing data in 
DRAM, inner sign correction may be performed. 

A series of data required for outside sign correction are (bO, c), (b1, c), and ... (b207, c). As 
shown in drawing 6 (0, 0, 0), (0, 1,0), and ... (0, 31, 0) are stored in the 1st ROW of DRAM, and it 
can read without the recurrence line of the ROW address continuously up to a maximum of 32 
symbol, therefore, a series of data (0, 0, 0) required for outside sign correction, (0, 1, 0), and ... (0, 
207, 0) are read — being alike — what is necessary is just to perform the following steps 
1: The 1st ROW H'0000, 0020 and 0040, 03E02: The 7th ROW H'1800, 1820 and 1840, .... 

1BE03: The 13th ROW H'2000, 2020 and 2040 23E04 : [ The 19th ROW ] H'2800, 2820 and 

2840, 2B EOS: The 25th ROW H'3000, 3020 and 3040, 33E06: The 31st ROW H*3800, 3820 
and 3840, .... 3BE07 : [ The 37th ROW ] H'4000, 4020 and 4040, .... 41 E0 Although 32-byte 
continuation is possible for it after the step of 1-6 publishes the ROW address After the last 
step [ 7th ] publishes the ROW address, read-out of 16 bytes or more becomes access of a free 
space and is not desirable. 

The same procedure can also perform read-out of 2 train henceforth of an ECC block. 
What is necessary is just to perform read-out of the data after correction in the completely 
same sequence as the first writing. 

Although the data allotment only for 1ECC block was shown in drawing 6 , it is common to it to 
store the data of 3ECC block on DRAM, and to process them at worst, with usual equipment 
That is, whenever it classifies the 2nd ECC block into access for correction, it classifies the 3rd 
ECC block into read-out for an output, respectively and processing completes the 1st, 2nd, and 
3rd ECC block in the writing of data, the 1st ECC block is used for it in pipeline, and makes **** 
it. In order to take the allowances of error correction time amount, it is rubbed when storing and 
processing the data beyond 4ECC block sequentially, and there is nothing then. 
Drawing 7 is drawing showing one example of the 2nd data rearrangement circuit in the case of 
using DRAM (16 bits / 1 word). 

As for even (i= 1, 3, 5, ... 31) data, a cutting tool number gives four-frame delay, and a cutting 
tool number outputs odd- (i= 2, 4, 6, ... 32) data without delay to a high-order byte side to a lower 
byte side. As shown in the timing chart of drawing 4 , data (0, 0, 0) are combined with data (0, 3, 
1), and are outputted. 2 bytes (16 bits) outputted by receiving delay and combining in the 2nd 
data rearrangement circuit are written in 1 word of DRAM. 

Drawing 8 is drawing showing an approach to assign the data on 16-bit [/word ] DRAM of CD- 
ROM data. 

data (0, 0, 0) and 2 bytes of data made in the combination of (0, 3, 1) — {(0, 0, 0), if it is written 
as} (0, 3, 1) 16 words outputted by time series — {(0, 0, 0) — } (0, 3, 1) — {(0, 0, 2) — (0, 3, 3)} — 
{(0, 0, 4) — } (0, 3, 5) and ... {(0, 0, 30) — } (0, 3, 31) — the address H in the 1st ROW of DRAM — 
'000, H' — 01 1, H'022, and ... H' — it writes in OFF. then, data — {(0, 1, 0) — } (0, 4, 1) — {(0, 1, 2) 

— (0, 4, 3)} — {(0, 1, 4) — } (0, 4, 5) and ... [(0, 1, 30) — } (0, 4, 31) — the address H in the 2nd 
ROW of DRAM — '100, H' — 111. H*122, and ... H' — it writes in 1 FF. data after writing this in to 
the 8th ROW of DRAM one by one — {(0, 8, 0) — (0, 1 1, 1)} — {(0, 8, 2) — } (0, 1 1, 3) — {(0, 8, 4) 

— (0, 1 1, 5)} and ... {(0, 8, 30) — } (0, 1 1, 31) — again — the address H in the 1st ROW of DRAM 

— '0F0, H' — 001, H'012, and ... H' — it writes in 1EF. That the ROW address should just repeat 
from the 1st to the 8th t the COLUMN address gives initial value suitable whenever the ROW 
address changes, after that, disregards overflow and should just add it H'1 1 (it is 17 at a decimal) 
every. Consequently, they are a series of 32 symbols required for C2 correction 1 6 words which 
continues from H'O 4 bits of low order of the address so that clearly also from drawin g 8 . 
Read-out of the data which correction ended needs to give DIN TARIBU defined by specification 
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as shown in d^wingj20 . DIN TARIBU is realizable by addressing of DRAM read-out with the 
data assignment on DRAM of this example. 2-byte delay is everywhere included in DIN TARIBU 
of drawing 20 . 

This is equivalent to the 1st, the 3rd and the 2nd, the 4th and the 3rd, the 5th and the 4th, the 
6th and the 5th, the 7th and the 6th, the 8th and the 7th, the 1st or the 8th f and the difference 
of the 2nd ROW on DRAM. Therefore, (0, 3, 1), (0, 24, 6) in drawing 20 (0, 0, 0), (0, 27, 7), (0, 62, 
16), (0, 65, 17), (0, 86, 22), (0, 89, 23), (0, 8, 2), (0, 11, 3), (0, 32, 8), (0, 35, 9), (0, 70, 18), (0, 73, 
19), (0, 94, 24), (0, 97, 25), (0, 16, 4), (0, 19, 5), (0, 40, 10), When outputting (0, 43, 11), (0, 78, 20), 
(0, 81, 21), (1, 4, 26), and (1, 7, 27), it is attained by repeating renewal of the ROW address, and 
read-out in [ of 4 bytes ] the ROW address 6 times as follows. 

1: The 1st ROW The address H'000, H'0032: The 3rd ROW The address H'108, H'10B3: The 1st 
ROW The address H'001, H'0044: The 3rd ROW Address H'109, H'10C5 : [ The 1st ROW ] The 
address H'002, H'0056: The 3rd ROW Address H'10A, H'10D The above-mentioned access Since 
the 1st ROW and the 3rd ROW are accessed by turns, although it is hard to say that it is not 
necessarily efficient, the point of having not had special hardware but having realized processing 
(referring to drawing 20 ) of DIINNTARIBU required for an output only by addressing of DRAM is 
effective. 

On the other hand, addressing is divided into 2 sets, the 1st ROW and the 3rd ROW, an output 
circuit as shown in drawing 14 can be added, and DIN TARIBU can also be realized. As shown 
below, it reads every 6 words the 3rd ROW with the 1st ROW, respectively. 
1: The 1st ROW From the address H'000 to H'0052: The 3rd ROW Address H'Hfrom 108'10D The 
read data are transmitted to the output circuit shown in drawing 14 through the internal bus. A 
data transfer is performed synchronizing with a read-out clock, and the address of the register 
which should be written in with the duodecimal counter 141 of the input side in an output circuit 
is specified. When the first data are inputted, the duodecimal counter 141 is 0, and whenever a 
read-out clock is inputted, it is added every [ 1 ]. The output of a decoder 142 publishes write 
enable so that data may be stored in those with 12 from 0 to 1 1, and 24 output latches 144 in 
order of an output corresponding to the value of a counter 141. After all data are stored in latch 
144, whenever an output request clock is inputted, the data of one symbol are outputted. In 
drawing 14 , although the connection place of the output of the decoder 1 46 of an output side is 
not specified, it is designed so that it may be outputted sequentially from a top corresponding to 
the counted value of 24 ** counter 147 of an output side. In this example, an input side is 
devised, and it has designed so that data may be stored in a latch circuit 144 in order of an 
output. Therefore, since an output is a sequential access, it may adopt the format of a shift 
register. Moreover, the input side is stored in the order read from DRAM, and the design 
outputted in suitable sequence is also possible. 

Since addressing of three sorts of DRAM accesses of read-out for the input data writing of CD- 
ROM described above and C2 correction and the output of corrected data tends 
[ comparatively ] to find out regularity, it can constitute from an easy register and an easy adder. 

Drawing 9 is drawing showing an approach to assign the data in the case of using the 1 6 bits 
[/word ] same DRAM for the error correction of the signal read from DVD. 

The data (0, 0, 0) of the ECC block of the 1st line serially inputted from a demodulator circuit, (0, 
0, 1), and ... (0 0,1 81) are written in the 6th ROW one by one from the 1st ROW of DRAM. 
However, two continuous symbols are collectively used as 1 6 bits = 1 word data, the 1 st ROW — 
from the address H'0000 by H'OOOF — data — {(0, 0, 0) — from} (0, 0, 1) — {(0, 0, 30) — } (0, 0, 
31) is stored, the following data — {(0, 0, 32) — from} (0, 0, 33) — {(0 f 0, 62) — } (0, 0, 63) — 
address H' of the 2nd ROW — it is stored by H'010F from 0100, and data are similarly written in 
one by one from the head of the 3rd, 4th, 5th, and 6th ROW. 

Since the data for the ECC block of one line cannot divide 182 bytes among 32, H'050F become 
a free space from address H'OSOB of the 6th ROW. the data of the ECC block of the 2nd line 
which continue and are serially inputted from a demodulator circuit — {(0, 1, 0) —} (0, 1, 1) and ... 
{(0 1,180) — } (0 1,181) It returns to the 1st ROW of DRAM and is written in 2nd ROW address H 
'sequential 6th ROW address H from 01 10' 051 A from the address H'0010 of a continuation of 
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data of the 1st line to H'OOIF. Similarly, data of the 16th line are written in the 6th ROW one by 
one from the 1st ROW of DRAM from the ECC block of the 3rd line. Data of the 32nd line from 
the ECC block of the 1 7th line furthermore, to the 12th ROW from the 7th ROW of DRAM Data 
of the 48th line from the 33rd line to the 18th ROW from the 13th ROW of DRAM As the last 
data of the 1 93rd line to the 208th line wrote data of the 32nd line in the 6th ROW from the 1 st 
ROW of DRAM from the ECC block of the 1st line from the 73rd ROW of DRAM at the 78th 
ROW, respectively, it writes in one by one. 

Although the example shown in drawing 2 showed the example which performs all or a part of 
inner sign corrections before storing data in DRAM According to aflotment of the data shown in 
drawing 9 , 32 symbols of a series of 182 symbols required for inner sign correction are stored at 
a time in the same ROW address of DRAM. Since it can read without the recurrence line of the 
ROW address continuously up to a maximum of 32 symbol, after storing data in DRAM, inner sign 
correction may be performed. 

A series of data required for outside sign correction are (bO, c), (b1, c), and ... (b207, c). As 
shown in drawin g 9 (0, 0, 0), (0, 1, 0), and ... (0, 15, 0) are stored in the 1st ROW of DRAM, and it 
can read without the recurrence line of the ROW address continuously up to a maximum of 16 
symbol. Since it is 2 bytes/word and it can also read (0, 1,1), and ... (0, 15, 1) to coincidence at 
this time (0, 0, 1), DRAM is efficient if sign correction is processed to juxtaposition outside the 
0th train and the 1st train. The generating approach of the address of DRAM can be easily 
constituted like the case of 8 bits [/word ] DRAM. 

What is necessary is just to perform read-out of the data after correction in the completely 
same sequence as the first store. 

Although the data allotment only for 1ECC block was shown in drawing 9 as well as drawing 6 , it 
is common to store the data of 3ECC block on DRAM, and to process them at worst, with usual 
equipment, as above-mentioned. 

Drawing 1 0 is the block diagram of the 2nd data rearrangement circuit showing the 2nd example 
of this invention, and shows the case where DRAM (32 bits / 1 word) is used. 
As for the data of the multiple (i= 1 , 5, 9, ... 29) of 4, a cutting tool number gives 1 2-frame delay. 
A most significant byte side, A number (i= 2, 6, 1 0, ... 30) of data with which a cutting tool 
number divides by 4, and remains one give 1 2-frame delay. To the 2nd high-order byte A number 
(i= 3, 7, 1 1, ... 31) of data with which a cutting tool number divides by 4, and remains two give 
eight-frame delay, and a number (i= 4, 8, 12, ... 32) of data which a cutting tool number divides by 
4 to the 3rd high-order byte, and remain three are made into a total of 4 bytes to the lowest 
cutting tool, and they output them without delay to him. As shown in the timing chart of drawing 
4 , data (0, 0, 0) (0, 3, 1) (0, 8, 2) (0, 1 1, 3) are put together and outputted. Delay is received, and 
it combines, and is outputted in the 2nd data rearrangement circuit, and 4 bytes (32 bits) are 
written in 1 word of DRAM. 

Drawing 1 1 is drawing showing an approach to assign the data on 32-bit [/word ] DRAM of CD- 
ROM data. 

4 bytes of data made in the combination of data (0, 0, 0), (0, 3, 1), (0, 8, 2), and (0, 1 1, 3) — {(0, 0, 
0), if it is written as (0, 3, 1), (0, 8, 2), and} (0, 1 1, 3) 16 words outputted by time series — {(0, 0, 
0) — (0, 3, 1) — (0, 8, 2) (0, 1 1, 3), and} — {(0, 0, 4) — (0, 3, 5) — (0, 8, 6) (0, 1 1, 7),}, and ... {(0, 
0, 28) — (0, 3, 29), (0, 8, 30), and} (0, 1 1, 31) — the address H in the 1st ROW of DRAM — '000, 
H' — 009, H'012, and ... it writes in H'03F. then, data — {(0, 1,0) — (0, 4, 1), and (0, 9, 2) — (0, 
12, 3)} — {(0. 1, 4) — } (0, 4, 5), and (0, 9, 6) — (0, 12, 7)} and ... {(0, 1, 28) — (0, 4, 29), (0, 9, 30), 
and} (0, 12, 31) — address H' in the 2nd ROW of DRAM — 040, H'049, and ... it writes in H'07F. 
data after writing this in to the 16th ROW of DRAM one by one — ((0, 16, 0) — (0, 19, 1), (0, 24, 
2) (0, 27, 3),}, and ... {(0, 16, 28) — (0, 19, 29), (0, 24, 30) (0, 27, 31), and} — again — the address 
H in the 1st ROW of DRAM — '038, H' — 001, H'012, and ... it writes in H'036. That the ROW 
address should just repeat from the 1st to the 16th, the COLUMN address gives initial value 
suitable whenever the ROW address changes, after that, disregards overflow and should just add 
it H'l 1 (it is 17 at a decimal) every. Consequently, they are a series of 32 symbols required for 
C2 correction 4 words which continues from the low order triplet H'O of the address so that 
clearly also from drawing 1 1 . 
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Read-out of the data which correction ended needs to give DIN TARIBU defined by specification 
as shown in drawin g_20 . DIN TARIBU is realizable by addressing of DRAM read-out with the 
data allocation on DRAM of this example. 2-byte delay is everywhere included in DIN TARIBU of 
drawing 20 . this — a DRAM top — the 1st, the 3rd and the 2nd, the 4th and the 3rd, the 5th 
and the 4th, the 6th and the 5th, the 7th and the 6th, and the 8th ... it is equivalent to the 15th, 
the 1st or the 16th, and the difference of the 2nd ROW. Therefore, (0, 3, 1), (0, 24, 6) in drawing 
20 (0, 0, 0), (0, 27, 7), (0, 62, 16), (0, 65, 17), (0, 86, 22), (0, 89, 23), (0, 8, 2), (0, 11, 3), (0, 32 8) (0 
35, 9), (0, 70, 18), (0, 73, 19), (0, 94, 24), (0, 97, 25), (0, 16, 4), (0, 19, 5), (0, 40, 10), When 
outputting (0, 43, 11), (0, 78, 20), (0, 81, 21), (1, 4, 26), and (1, 7, 27), it is attained by repeating 
renewal of the ROW address, and read-out in [ of 3 words ] the ROW address twice as follows. 
1: 1st ROW The address H'000, H'001, H'0022: The 3rd ROW address H'084, H'085, H'086 Since it 
is 32 bits/word, while there are few counts of access and they end, they cannot perform 
exchange of the data (symbol) of a cutting tool unit only in addressing. 

Drawin gjj is the block diagram (for 32-bit [/word ] DRAM) of an output circuit showing the 3rd 
example of this invention. 

In order to realize output order as specification, the DIN TARIBU circuit as shown in drawing 15 
is needed. The read data are transmitted to the output circuit shown in drawing 1 5 through the 
internal bus. A data transfer is performed synchronizing with a read-out clock, and the address 
of the register which should be written in with 6 ** counter 1 52 of the input side in an output 
circuit is specified. Since it is four symbols per word, the latch 153 written in is specified as 
four-piece coincidence. When the first data are inputted, 6 ** counter 152 is 0, and whenever a 
read-out clock is inputted, it is added every [ 1 ]. The output of a decoder 151 publishes write 
enable so that data may be stored in those with six from 0 to 5, and 24 output latches 1 53 in 
order of an output corresponding to the value .of a counter 152. After all data are stored in latch 
1 53, whenever an output request clock is inputted, the data of one symbol are outputted. 
Although the connection place of the output of the decoder 1 55 of an output side is not 
specified in drawin gJS , it is designed so that it may be outputted sequentially from a top 
corresponding to the counted value of 24 ** counter 1 56 of an output side. In this example, an 
input side is devised, and it has designed so that data may be stored in a latch circuit in order of 
an output. Therefore, since an output is a sequential access, it may adopt the format of a shift 
register. 

Since addressing of three sorts of DRAM accesses of read-out for the input data writing of CD- 
ROM described above and C2 correction and the output of corrected data tends 
[ comparatively ] to find out regularity, it can constitute from an easy register and an easy adder. 

Drawing 12 is drawing showing an approach to assign the data in the case of using the 32 bits 
[/word ] same DRAM for the error correction of the signal read from DVD. 

The data (0, 0, 0) of the ECC block of the 1st line serially inputted from a demodulator circuit, (0, 
0, 1), and ... (0 0,181) are written in the 6th ROW one by one from the 1st ROW of DRAM. 
However, four continuous symbols are collectively used as 32 bits = 1 word data, 
the 1st ROW — from the address H'0000 by H'0007 — data — {(0, 0, 0) — from (0, 0, 1), (0 0 
2), and} (0, 0, 3) — {(0, 0, 28) — (0, 0, 29), (0, 0, 30), and} (0, 0, 31) are stored, the following data 
— {(0, 0, 32) — (0, 0, 33), and (0, 0, 34) — (0, 0, 35) from} — {(0, 0, 60) — (0, 0, 61), (0, 0, 62), 
and} (0, 0, 63) — address H' of the 2nd ROW — it is stored from 0040 by H'0047, and data are 
similarly written in one by one from the head of the 3rd, 4th t 5th, and 6th ROW. 
Since the data for the ECC block of one line cannot divide 182 bytes among 32, H'014F become 
a free space from 2 bytes of low order of the address H'0145 of the 6th ROW. the data of the 
ECC block of the 2nd line which continue and are serially inputted from a demodulator circuit — 
{(0, 1,0) — (0, 1, 1), (0, 1, 2) (0, 1, 3),}, and ... {(0 1,178) — (0, 1,179), (0, 1,180), and} (0 1,181) It 
returns to the 1st ROW of DRAM and is written in order order 6ROW address H'004F from the 
2nd ROW address H'0048 from the address H'0008 of a continuation of data of the 1st line to 
H'OOOF. Data of the 16th line are similarly written in the 6th ROW one by one from the 1st ROW 
of DRAM from the ECC block of the 3rd line. Data of the 32nd line from the ECC block of the 
1 7th line furthermore, to the 12th ROW from the 7th ROW of DRAM Data of the 48th line from 
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the 33rd line to the 18th ROW from the 13th ROW of DRAM As the last data of the 193rd line to 
the 208th line wrote data of the 32nd line in the 6th ROW from the 1st ROW of DRAM from the 
ECC block of the 1 st line from the 1 51 st ROW of DRAM at the 1 56th ROW, respectively, it 
writes in one by one. 

Although the example shown in drawing 2 showed the example which performs all or a part of 
inner sign corrections before storing data in DRAM According to allotment of the data shown in 
drawing 12 , 32 symbols of a series of 182 symbols required for inner sign correction are stored 
at a time in the same ROW address of DRAM. Since it can read without the recurrence line of 
the ROW address continuously up to a maximum of 32 symbol, after storing data in DRAM, inner 
sign correction may be performed. 

A series of data required for outside sign correction are (b0 t c), (b1 t c), and ... (b207, c). As 
shown in drawing 12 (0, 0, 0), (0, 1, 0), and ... (0, 7, 0) are stored in the 1st ROW of DRAM, and it 
can read without the recurrence line of the ROW address continuously up to a maximum of 8 
symbol. 

Since DRAM is 4 bytes/word, at this time The 1st train (0, 0, 1), Since (0, 1,1), ... (0, 7, 1), the 
2nd train (0, 0, 2), (0, 1, 2), ... (0, 7, 2), the 3rd train (0, 0, 3), (0, 1, 3), and ... (0, 7, 3) can also be 
read to coincidence It is efficient if sign correction is processed to juxtaposition outside the 0th 
train to the 3rd train. The generating approach of the address of DRAM can be easily constituted 
like the case of 8 bits [/word ] DRAM. What is necessary is just to perform read-out of the data 
after correction in the completely same sequence as the first store. 

Although the data allotment only for 1 ECC block was shown in drawing 12 as well as drawing 6 , 
it is common to store the data of 3ECC block on DRAM, and to process them at worst, with 
usual equipment, as above-mentioned. 

Drawing 16 is the block diagram of the address generation circuit applied to each example of this 
invention. 

It is constituted from the ROW address register 163, COL address register 163a, and a register 0 
by Register n (164) as the 1st of an adder circuit 165 and an adder circuit 165 and the 2nd input 
bus, an output bus, and two or more registers. The value of the ROW address register 1 63 and 
COL address register 163a lets a mask / offset circuit 167 pass, respectively, is chosen by the 
multiplexer 168, and is inputted into the address terminal of DRAM. A mask / offset circuit 166 
is constituted using general-purpose ALU (Arithmetic Logic Unit) and a general-purpose register. 
Since ALU performs the logical operation for every bit, and numeric-values (OR, AND, exclusive 
OR, etc.) addition and subtraction, the mask which fixes a part of address value to 0 or 1 , and 
the offset adding a constant value are easily realizable. The 1st input bus of an adder circuit 165 
chooses one in the ROW address register 163, COL address register 163a f and a register 0 to 
the register n (164), and inputs it into one side of an adder circuit 165, and the 2nd input bus 
chooses one in a register 0 to the register n (164), and inputs it into another side of an adder 
circuit 165. 

An addition result is written in one in two or more registers 164,163 through an output bus. 
Moreover, a direct value is also storable in a register 164,163 through an output bus. Although 
not shown in drawing, an address-generation circuit can give an operation procedure by the 
sequence control circuit which received the result of a priority judging circuit. 
As stated above, access to DRAM can collect into the continuous word access to the same 
ROW address by having a suitable input circuit, the 2nd data rearrangement circuit in CD-ROM 
and a suitable output circuit, especially the DIN TARIBU circuit in CD-ROM according to the 
number of bits of the WORD of DRAM. For this reason, the high transfer rate using page mode 
access can be obtained, a working speed is low, namely, DRAM of a low price can also be used 
effectively. While much number of bits per word of DRAM can reduce the number of access 
cycles so that there is, a fault, like the scale of the input output circuit whose number of pins 
increases becomes large generates it. This point is traded off. 

Although it is also the same as that of the DRAM external case which it has described above 
almost when it constitutes DRAM on the same LSI, considering as 8 bits per word is most 
suitable. In the case of DRAM on chip, there is no need for an address multiplexer, namely, a row 
address and a column address can be published to coincidence. Moreover, since the rate which 
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reads the data in the same row address is early enough, changing a column address since the 
data of the same row address are once put in block and it is read, the 2nd data rearrangement 
circuit which summarizes two or more symbols is unnecessary in many cases. 
Drawing 1 7 is drawing showing an example of CD-ROM which carried out this invention, and the 
optical disk regenerative apparatus which can reproduce DVD. 

It is constituted combining equipments of an optical-system mechanical system, such as the 
actuator 171 to which the stage in which the actuator 171 which changes the spindle motor 174 
made to rotate a disk, the laser diode 1 72 which irradiates light at a disk, and the laser diode 1 72 
of 1 73 or 2 photodetectors which detect the reflected light, the laser diode 1 72, and the 
photodetector 173 were installed is moved, and the equipment of an electric system. In GD-ROM 
and DVD, it will have another laser diode 172 with which wavelength differs, respectively. 
As for an electric system, the microcontroller 1 74 is controlling the whole. The laser control 
circuit 1 78 operates, the output of a laser diode 1 72 is controlled by directions of a 
microcontroller 174 through the laser driver 176, and the servo signal processing circuit 179 
controls a mechanical system by them through the actuator driver 175 and Motor Driver 180. 
The signal detected by the photodetector 1 73 is inputted into the servo processing circuit 1 79 
and the sampling* binary-ized circuit 182 through the analog signal processing circuit 177. The 
signal inputted into the servo signal processing circuit 1 79 is the error information of tracking or 
a focus, and is used as a source signal of the location of a stage, fine tuning of a lens, and 
adjustment of the rotational frequency of a spindle motor. The information made sampling binary 
is disk information to reproduce. 

The clock which synchronized with data from the signal of a photodetector 1 73 is reproduced, 
sampling binary-ization is performed using the clock, and a digital signal is acquired. The 
alignment pattern set to specification from the acquired digital signal is detected, and the 
initiation timing of the frame of CD-ROM or DVD is identified. A microcontroller 184 supervises 
the synchronous condition of a playback clock, the condition of alignment pattern detection, and 
a synchronous condition, and it uses for control of an actuator 171, a servo, and laser and the 
mode setting of CD-ROM/DVD. The serial digital signal made binary is changed into a parallel 
signal (17 bits or 16 bits) according to the mode setting of CD-ROM/DVD, respectively, and 8 
****, it gets over 16/8 and it is inputted into 14 / input circuit shown in the above-mentioned 
example. Since, as for the case of CD-ROM, the triplet is added for 14-bit connection of an EFM 
(Eight to Fourteen Modulation) modulation, the output of the S/P conversion circuit 185,186 is 
17 bits. 

Actuation of an input circuit, an output circuit, an address-generation circuit, a priority judging 
circuit, an error correction processing circuit, DRAM, etc. is as the already shown example. The 
data [ finishing / correction ] sent out through an output circuit are transmitted to 188, such as 
a personal computer, and an image / voice playback device, by the protocol control circuit 1 87 
with the defined protocol. 

A microcontroller 184 is assumed to be loaded with a disk with CD-ROM or DVD, chooses a 
laser diode 172, and operates servo processing, the error correction processing circuit 192, etc. 
When it differs from the disk loaded with the assumption, it judges that the alignment pattern 
with which a clock is not reproduced is undetectable, that an error cannot be corrected, etc. 
from the information which the microcontroller 184 is supervising, and changes to the playback 
mode of the disk of another side. Thus, automatic distinction of the medium is carried out. 
In order to improve correction processing and capacity, the data-processing circuit 15 shown in 
drawing 1 may consist of parallel processors. It is efficient when the processor element which 
constitutes a parallel processor is made into n pieces, and C1 sign of CD— ROM of an n— tuple, C2 
sign, the inner sign of DVD, and the receiving sign of an outside sign are inputted into 
juxtaposition. That is, in the case of the inner sign of DVD, in the case of n lines and an outside 
sign, the data of n train are inputted into n processor elements, respectively, and parallel 
processing is performed. 

Drawing 18 is the block diagram of a data-processing circuit showing one example of this 
invention, and shows a buffer register in case the number of the processor elements PE is eight, 
and the configuration of a data-processing circuit. 
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As for DRAM, 16 bits [ word ] /, therefore an internal bus also assume 16-bit width of face. 
Moreover, in playback of CD-ROM, the data allotment on DRAM is as having been shown in 
drawin gj* , and, in playback of DVD, is as having been shown in drawing 9 . 
In drawing 18 , the buffer register consists of 1-byte registers of 1 input 2 output of eight-line 
eight trains. The data input terminal DB [15:0] is connected to the above-mentioned internal bus, 
and data are stored in two 1-byte registers of the line chosen from the write enable signal WARO 
of a line by WAR7, and the train chosen from the write enable signal WACO of a train by WAC3. 
On the other hand, read-out is outputted to juxtaposition from eight registers located in a line in 
the line writing direction or the direction of a train. The direction of a line or a train is specified 
by control terminal R/C, in the case of [ every 1 byte of ] a line writing direction, one line and 8 
bytes of data which were chosen from RRO among RR(s)7 are read, and PE7 is supplied from the 
processor element PE 0 of a data-processing circuit. In the case of [ every 1 byte of ] the 
direction of a train, one train and 8 bytes of data which were chosen among RCO to RC7 are 
read, and PE7 is supplied from the processor element PE 0 of a data-processing circuit 
The data transfer procedure in the case of performing C2 correction of CD-ROM by the parallel 
processors PE0-PE7 of drawing 1 8 is explained. In drawing 8 , 28 bytes required for C2 
correction are stored in the address with which it continues from a lower address H'O to H'D as 
above-mentioned. 8 bytes of data of H'003 are transmitted to the 1st line of a buffer register 
from the address H'000 of the 1st ROW of DRAM, continuing — 8 bytes of data of the address 
H'100 of the 2nd ROW to H'103 — the 2nd line of a buffer register — ** — 8 bytes of data of 
H703 are repeatedly transmitted to the 8th line of a buffer register from the address H700 of 
the 8th ROW. A buffer register will be in a full condition now. 

The C, i.e., train, side is chosen with a R/C terminal, and every 8 bytes of data are transmitted 
to PE7 from the processor element PE 0 from RCO to RC7 one by one. By this actuation, the 
sequential transfer of the 8th line data of a buffer register is carried out from the processor 
element PE 0 from the 1st line at PE7, respectively. Since a buffer register becomes empty now, 
4 words next to [ of DRAM ] the 1 st ROW to the 8th ROW and a total of 64 bytes are again 
transmitted to PE7 from the processor element PE 0 through a buffer register. By repeating this, 
all required data are transmitted to PE7 from the processor element PE 0. In a data-processing 
circuit, correction processing of juxtaposition of C2 correction with eight processor elements 
can be performed. Data required for C2 correction are 28 bytes, and since a transfer unit is 8 
bytes, in the 4th transfer, 4 bytes becomes data with the unnecessary last. Since these 4 bytes 
are C1 parity, there is no need in correction of C2. Then, it can also use as a status flag of C1 
correction using these 4 bytes. 

Next, the data transfer procedure in the case of performing inner sign correction of DVD by the 
parallel processors PE0-PE7 of drawing 18 is explained. 

In drawing_9 , 1 82 bytes required for inner sign correction are stored in the address with which it 
continues from the lower address H'O of the 1st ROW to the 6th ROW of DRAM to H'F every 32 
bytes as above-mentioned. From the address H'0000 of the 1st ROW of DRAM, 8 bytes of data 
of H'0013 are repeated from the address H'0010 to the 1st line of a buffer register, this is 
repeated for 8 bytes of data of H'0003 to the 2nd line of a buffer register, and 8 bytes of data of 
H'0073 are transmitted to the 8th line of a buffer register from the address H'0070. Thereby, 8 
bytes of the beginning from the 1st line of an ECC block to the 8th line were transmitted by the 
8th line from the 1 st line of a buffer register. The C, i.e., train, side is chosen with a R/C 
terminal, and every 8 bytes of data are transmitted to PE7 from the processor element PE 0 
from RCO to RC7 one by one. The sequential transfer of the data from the 1st line of a buffer 
register to the 8th line is carried out from the processor element PE 0 by this actuation at PE7, 
respectively, since a buffer register becomes empty now — again — H'0007 from the next 
address H'0004 of the 1st ROW of DRAM, H'0014 to H'001 7, and ... a total of 64 bytes of 
H'Hfrom 0074'0077** are transmitted to PE7 from the processor element PE 0 through a buffer 
register. By repeating this, all required data are transmitted to PE7 from the processor element 
PE 0. In a data-processing circuit, correction processing can be performed for inner sign 
correction to juxtaposition with eight processor elements PE0-PE7. 

Next, the data transfer procedure in the case of performing sign correction by the parallel 
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processors PE0-PE7 of drawing 18 outside DVD is explained. 

In drawin gj? , 208 bytes required for outside sign correction are stored in the same lower 
address of every 6ROW(s) from the 1st ROW to the 78th ROW of DRAM every 16 bytes as 
above-mentioned. From the address H'0000 of the 1 st ROW of DRAM, 8 bytes of data of H'001 3 
are repeated from the address H'001 0 to the 1st line of a buffer register, this is repeated for 8 
bytes of data of H'0003 to the 2nd line of a buffer register, and 8 bytes of data of H'0073 are 
transmitted to the 8th line of a buffer register from the address H'0070. Thereby, 8 bytes of the 
beginning from the 1 st line of an ECC block to the 8th line were transmitted by the 8th line from 
the 1 st line of a buffer register. This is equivalent also to the first 8 bytes of up to eight trains 
from [ 1 of an ECC block train ]. 

Although the C, i.e., train, side was chosen with the R/C terminal, by inner sign correction, by 
outside sign correction, the R, i.e., line, side is chosen and every 8 bytes of data are transmitted 
to PE7 from the processor element PE 0 from RRO to RR7 one by one. The sequential transfer 
of the data of up to eight trains from [ 1 of a buffer register train ] is carried out from the 
processor element PE 0 by this actuation at PE7, respectively, since a buffer register becomes 
empty now — a degree — H'0603 from the next address H'0600 of the 7th ROW of DRAM, 
H'0700 to H'0703, and ... a total of 64 bytes of H'Hfrom 0BRT0BF3** are transmitted to PE7 
from the processor element PE 0 through a buffer register. By repeating this, all required data 
are transmitted to PE7 from the processor element PE 0. 

In a data-processing circuit, correction processing can be performed for outside sign correction 
to juxtaposition with eight processor elements PE0-PE7. 

Although drawin gJ8 explained carrying out parallel processing of the error correction of DVD to 
CD-ROM, especially the actuation for DVD is widely applicable to the error correction of 
ordinary Lead Solomon's product code. 

If signal processing to an input circuit is changed according to an input medium and an output 
circuit or subsequent ones is changed according to an output destination change, this invention 
can respond also to other media easily. Since the data format of an error correction is similar 
with the data format of CD-ROM or DVD explained in the above-mentioned example even if it is 
are recording system media and is broadcast system media, an address-generation circuit, a 
priority judging circuit, etc. only change some sequence control, and application to an easily 
different format is attained. 

For this reason, it is very advantageous in respect of effective use of a design data. 

Drawing 22 is the block diagram of the data processor in which other examples of this invention 

are shown, and is the case where software realizes the art of this invention. 

Although the example shown in drawing 1 constitutes the data processor of this invention from 

hardware, the address generation in drawing 1 , the access-control circuit 17, the priority judging 

circuit 16, the data-processing circuit 15, and a buffer register 14 are also realizable with the 

software of processors, such as a microcontroller. 

Drawing-22 shows the hardware configuration on condition of the case where the software on a 
microcontroller 223 realizes. The input circuit 221 and the output circuit 222 are connected to 
the microcontroller 223 for main memory 224 and the DRAM interface circuitry 225 through the 
peripheral bus through the common bus, respectively. The microcontroller 223 is supervising the 
register (DRAM access request status register Reg st) which requires access, and performs 
suitable processing according to the access factor over DRAM226 according to the priority of a 
demand. A DRAM access request status register is a register which shows the existence of a 
demand to an access factor, it may realize by hardware or software may realize it virtually. There 
is a register of one or more symbols in an input circuit 221, and if data are prepared, a demand 
will be come out of and given to a DRAM access request status register. In a microcontroller 
223, the error correction routine, the output-processing routine, and the DRAM refresh control 
routine are operating, and a demand is given to a DRAM access request status register if 
needed. 

Drawing 23 is the flow chart of the priority judging routine of a microprocessor, supervises the 
DRAM access request status and shows the flow of the software which starts a required 
processing subroutine suitably. 
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The contents of the DRAM access request status register are read first (step 230,231), the 
existence of an access request is investigated according to priority, if there is a demand, the 
subroutine according to the demand will be started, a demand is reset, and it returns to reading 
of a status register. The priority shown here is an example to the last, and it is also fully 
considered that ranking is changed when a system is constituted. Moreover, it may be changed 
also working [ a program ]. 

The refresh processing subroutine 232,240,248 is a subroutine which performs time management 
with the timer which is the circumference function of a microcontroller 223, and is refreshed for 
DRAM a fixed period, write from a demodulator circuit As for the subroutine 233,241,249 which 
performs access, a configuration changes with the locations and approaches of data on the class 
of medium, or DRAM. 

Read-out of read-out for the read-out processing subroutine (step 236,244,252) for the read- 
out access manipulation routine (step 235,243,251) for read-out access processing subroutine 
[ for C1 correction ] (step 234,242,250) and C2 correction and an output and correction, a write- 
in processing subroutine (step 237,245,253), and others and a write-in processing subroutine 
(steps 238, 239, and 246,247,254,255) are started according to priority. 

Drawing 24 is write from a demodulator circuit. It is the flow chart which shows an example of an 
access manipulation routine. 

Here, in the system which restores to CD-ROM, the subroutine which writes in data so that it 
may become arrangement of the data shown in drawing 5 using DRAM with a data width of face 
of 8 bits is shown. The input data from a demodulator circuit shall be set to "DATA", and this 
two data shall be given as an output "i" of 33 ** counter 119 which showed the location of the 
data at this time to drawin g 3 . However, this 33 ** counter 1 1 9 is easily realizable with 
hardware or software. Since DATA is a. sub-code at the time of i= 0 (step 261), a sub-code 
processing subroutine is started (step 267). Since the sub-code processing itself is essentially 
unrelated, it abbreviates explanation to this invention. When the number of i is even, one-frame 
delay is given (step 262,263), and in the case of odd number, it writes in without delay at DRAM 
(step 262,268). out in a flow buf is an array variable and stores 32 bytes of data written in DRAM 
next, dly buf is an array variable for one-frame delay, and holds the data of one frame ago (step 
265). 

When the number of data is odd (step 262), it is dly of one frame ago. out which outputs but [i] 
to a degree It stores in buf [i] (step 270). Moreover, after carrying out all bit flipping of the parity, 
it is used for processing as DATA of i= 13, and 14, 15, 16, 29, 30, 31 and 32 is shown to the 
specification of CD of drawing 20 by parity (step 264,269). 

Since 32 bytes is written in continuously, it waits for the next input, without accessing DRAM 
until it becomes the tail end of i= 32, i.e., a frame. It is out when set to i= 32 (step 266). Since 32 
bytes of data which should be written in DRAM will be stored in buf, the address is actually 
published to DRAM and write-in actuation is performed. The inside of a flow and Variables row, 
colO, and col are variables for the low of DRAM, an initial column, and column address count, 
respectively, and are Variable DRAM. ROW, DRAM COL, DRAM DATA is the low, the column 
address, and data which are actually published by DRAM, respectively. 
CD increases every [ 1 ] for every frame, and the row address of DRAM returns to 0 with a 
suitable value (271 reference). Moreover, if the initial column address colO increases every [ 32 ] 
(it is [ every / 20 / H'] at 24 ******) and progresses to the maximum in the same low for every 
frame, it will return to 0 next (272 reference). When an initial column address is called for, a 
column address is actually published to DRAM and it writes in coincidence by outputting data to 
DRAM (step 271,272). Then, a column address is increased by 33 (H'21) every within the same 
row address, and remaining 31 bytes of writing is performed one by one (step 274). 
When a column address tends to exceed maximum H'400, the increment in the write cycle by the 
recurrence line of a row address is prevented by deducting H'400 and turning up to the young 
column address in the same row address (274 reference). 

The rearrangement circuit of the data realized by the hardware shown in drawing 3 with the 
software which realizes the flow chart of drawing 24 explained above is realizable with software. 
Hereafter, although subroutines, such as read-out correction writing of the data for read-out of 
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the data for read-out of the data for C1 and C2 correction and an output and correction, are 
required, these are accesses to the data already rearranged appropriately, and since it is easily 
realizable, explanation is omitted. 

When software realizes control of DRAM, it is effective in the ability to use the space where 
DRAM is excessive as a work area of the data of another purpose. 

Availability on industry As stated above, since the data processor of this invention can respond 
to the error correction of the signal from a medium which can use high-speed access in the 
same ROW address of DRAM, and is different in common, it becomes unnecessary to use 
expensive memory for it especially at a high speed, and it can realize a cheap data processor. 
Furthermore, if the input circuit and output circuit linked to an internal bus are designed so that 
it may be adapted for a system, since correction processing circuits including DRAM access can 
be diverted to a system which is different only by some modification, it is effective in 
development cost being reducible. * 
[Brief Description of the Drawings] 

Drawing 1 is the block diagram of the data processor in which the 1st example of this invention 
is shown. 

Drawing 2 is the detailed block diagram of the input circuit in drawing 1 . 

Drawing 3 is the 1 st data rearrangement circuit in drawing 1 , and the detailed block diagram of a 
counter. 

Drawing 4 is a timing chart explaining actuation of the input circuit of a CD-ROM signal. 
Drawings is drawing showing the example of data allotment on 8-bit [/word ] DRAM of CD-ROM 
data. 

Drawing J) is drawing showing the example of data allotment on 8-bit [/word ] DRAM of DVD 
data. 

Drawing ^ is the block diagram showing one example of the 2nd data rearrangement circuit of 
this invention. 

Drawing 8 is drawing showing the example of data allotment on 16-bit [/word ] DRAM of CD- 
ROM data. 

Drawing 9 is drawing showing the example of data allotment on 16-bit [/word ] DRAM of DVD 
data. 

Drawing 10 is the block diagram showing other examples of the 2nd data rearrangement circuit of 
this invention. 

Drawing 11 is drawing showing the example of data allotment on 32-bit [/word ] DRAM of CD- 
ROM data. 

Drawin &J2 is drawing showing the example of data allotment on 32-bit [/word ] DRAM of DVD 
data. 

Drawin g 13 is the block diagram showing the 1st example (for 8-bit [/word ] DRAM) of the 
output circuit in drawing 1 . 

Drawing 14 is the block diagram showing the 2nd example (for 16-bit [/word ] DRAM) of the 
output circuit in drawing 1 . 

Drawing 15 is the block diagram showing the 3rd example (for 32-bit [/word ] DRAM) of the 
output circuit in drawing 1 . 

Drawing 16 is the block diagram showing the example of the address-generation circuit in 
drawing 1 . 

Drawing^ is the block diagram of the example of CD-ROM / DVD regenerative apparatus which 
applied this invention. 

Drawing 18 is the block diagram showing the example of the data-processing circuit of this 
invention. 

Drawing 19 is the format Fig. of the error correcting code of the time series data after a CD- 
ROM recovery, and CD-ROM data. 

Drawin g_20 is drawing showing the error correction of CD-ROM, and the specification of DIN 
TARIBU. 

Drawing 21 is the format Fig. of the error correcting code of the time series data after a CD- 
ROM recovery, and CD-ROM data. 
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Draywi£22 is the block diagram of the data processor in which the 2nd example of this invention 
is shown. 

Drawing 23 is the flow chart of the priority judging routine of the microprocessor in drawing 22 . 
Drawing 24 is write from the demodulator circuit in drawing 22 . It is the flow chart of an access 
manipulation routine. 



[Translation done.] 
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